In previous research efforts, we have shown that what seem to be sizable geographic differences in poverty rates in rural Peru can be almost fully explained by taking into account the spatial concentration of households with readily observable non-geographic characteristics -in particular, public and private assets. This does not mean that geography is not an important determinant of income inequality, but that its influence on poverty, expenditure level, and growth differentials arises through a spatially uneven provision of public infrastructure. However, the exact type, critical mass, and combination of public and private assets needed to move out of poverty have not been sufficiently studied.
Despite the fact that access to public and private assets continues to be restricted and unevenly distributed in rural Peru, changes in the level and in the pattern of ownership of these assets during the last 15 years have been quite dramatic. For example, in 1985 the level of schooling of heads of household was very low and unequal in the rural sector. In 1997, average years of education had increased from 2.9 to 5, and inequality had declined: among the poorest sectors the schooling of the head almost doubled while among the richest the increase was 50%. The average family size in the poorest quintile was 50% higher than the average in the richest quintile. On the other hand, access to credit was relatively segmented, being very low in the poorest quintile. The 1997 Peruvian LSMS survey revealed that although global access to credit had fallen from 23% of farmers to 16%, it had increased for the poorest quintile and fallen for the other quintiles, particularly the richest. This is explained by the disappearance of the development banks, which concentrated on larger scale agriculture. In the case of access to basic services infrastructure (electricity, telephone services and water and sewerage), levels of access were low and highly inequitable in 1985. In contrast in 1997, at least in the case of water and electricity, access had doubled: 27% and 24% of households had access to these services, respectively. However dispersion in access by spending decile turned now to be much more pronounced than 15 years ago. This is so because the pattern of invest in public infrastructure had been biased against the poorest segments rural Peru leaving them in a poverty trap.
The purpose of this research effort is to evaluate, using household and communal level surveys, the differential impact on poverty of each of the different types of investments in assets. We consider three types of public goods and services: a) "traditional infrastructure" such as transportation, sewer systems, water, electricity which do not generate positive network externalities; b) "human-capital-generating public services" that are capable of creating mobile private assets, such as schooling and health services and c) "information and communication technologies", such as telephone or Internet, all of which generate network externalities.
Even more, this research effort will also look at the interaction effect between the so-called traditional infrastructure and those that generate network externalities. In addition, given the indivisible and irreversible nature of most of these investments, we intend to evaluate the critical mass of investments of each type required to create the externalities and positive spillovers over private assets for effective poverty reduction strategies.
The paper is divided in 5 sections including the introduction. In section two a brief overview of poverty and income inequality in Peru is carried out as well as a first link is made to the relationship with unequal access to assets. In section three we try to analyze the importance of sizable adverse geographic characteristics in Peru and how important are them as irreversible initial conditions explaining a possible poverty trap of households in those regions. We try to analyze how much of these initial adverse conditions can be explained when one takes into account the spatial concentration of households with readily observable non-geographic characteristics, in particular public and private assets. In other words, we show that the same observationally equivalent household has a similar expenditure level in one place as another with different adverse geographic characteristics such as high altitude or extreme temperatures. This does not mean, however that geography is not important but that its influence on expenditure level and growth differential comes about through a spatially uneven provision of public infrastructure. Furthermore, when we measured the expected gain (or loss) in consumption from living in one geographic region (i.e. coast) as opposed to living in another (i.e. highlands), we found that most of the difference in log per-capita expenditure between the highland and the coast regions of Peru can be accounted for by the differences in infrastructure endowments and private assets.
Consistently, in section four, we concentrate our analysis in evaluating, using household and communal level surveys, the differential impact on poverty of each of these types of assets (human capital, traditional infrastructure and information and communication technologies), as well as their complementarities. In addition, given the indivisible and irreversible nature of most of these investments, we carry out a initial set of simulations as a first evaluation of the importance of a critical mass of investments of each type required to create the externalities and positive spillovers over private assets for effective poverty reduction strategies. Finally, section five summarizes our findings.
II. Poverty and Asset Inequality in Peru
Poverty in Peru has changed dramatically over the last three decades (see Table 1 ), experiencing not only an important reduction but also compositional changes. While in the early 1970s poverty was largely rural --two-thirds of the poor were rural dwellers employed in agriculture --the picture reversed in the mid-1990s, at which point two-thirds of the poor were reported to be urban dwellers. Hence, while urban poverty rates have risen ten points over the last 28 years, in the rural sector poverty has fallen 18 points. In this sense, it is possible that the entire long-term reduction in poverty could be a rural phenomenon arising out of a major migratory process 2 . (1971 ( -72) and ENNIV 1985 ( -86, 1991 ( , 1994 . : 1971, 1985, 1991, 1994 and 1996 (By family spending -Percentages)
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Although, when we look to income distribution, as in most Latin American countries, Peru shows an improvement in the aggregated levels (see Graph 1). The Gini coefficient fell three percentage points between 1961 and 1971. However, taking into account the fact that the Gini coefficient for personal income is higher than the coefficient obtained from family income, it is not possible to state that there has been a reduction in income dispersion. Rather, it is most likely that the concentration levels of 1961 are similar to those of 1971-1972 3 . Since 1971 a clear pattern of reduction in dispersion has been observed. As shown in Graph 1 the Gini coefficient of family income fell from 0.55 to 0.40 between the early 1970s and the 1990s. The percentage of total income received by the poorest half of the population rose from 10.7% to 24.5% in 1996, while the share of richest half fell from 61% to 43%.
The trend in income distribution from the 1970s can also be corroborated by the estimate of indicators of concentration based on family spending 4 . It is also interesting to note that the reduction in the dispersion of family or personal income or spending could have taken place both in periods in which average income was falling (e.g. 1985-86 to 1991) and in periods in which it was rising (1991 to 1994 or 1996) . Bruno, Ravallion and Squire (1998) demonstrate that the empirical support for Kuznets' suggested systematic relationship between growth and inequality is very weak. The Peruvian case also shows that there is no evident association between the economic cycle and inequality 5 .
The connection between asset endowments and poverty alleviation is well understood in the economic literature. For example, Londoño and Birdsall (1997) suggest that one of the fundamental causes of poverty and income inequality is unequal access to and possession of assets. In this respect, it should be possible to find modifications in the distribution of key assets that underlie these long-term changes in income distribution. The dispersion of spending or income, as well as the probabilities of individuals and families being poor or non-poor, depends on their stock of assets and its return or market price. Assuming, for the moment, that aside from possible interactions between different assets, the return on possession of a unit of an asset of physical, human, financial, public or organizational capital does not depend on its level, the distribution of the assets plays an important role in the determination of the distribution of income and spending. Table 2 shows the average level of possession or access to different key assets in Peruvian urban and rural sectors. Obviously assets are not totally exogenous variables. The possession of assets depends on the possession of other assets, on changes in acquisition prices and in the expected return on the assets. However, compared to previous years (see Escobal et.al 1998) , patterns of possession and access to assets by position on the scale of spending were relatively similar, although the average in some cases had changed. For example, access to water increased, while access to electricity had increased substantially, with the exception of the poorest quintile. Access to telephones, average level of education, average years' experience and the age of the head of household also rose, although the distribution did not varied substantially 6 . Table 2   Average  Average  I  II  III  IV  V  I  II  III  IV 
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To capture the level and the changes in the disparities in the ownership of assets, Gini coefficients were calculated for some of the assets for urban and rural areas (see Graph 2). The assets with the highest degree of dispersion in the urban area are possession of durable goods and the labor experience of the head of household. The education variables reveal relatively low dispersion, observing that the process of expansion of the educational system, which began in the 1970s, is continuing. On the other hand when we look to the rural areas the highest inequality is on value of land (basically due to differences in quality), on the value of durable goods and on the proportion of members with migration experience. Meanwhile as in the urban areas education had also reduce substantially as a consequence of the expansion process of the educational system. It is important to note that if these calculations were at national level, the inequality of many of these assets would be much greater because of the large gap in access to education and in infrastructure between urban and rural sectors. 
III. The Geography Caveat
Current literature had argued 1998, Engerman, Sokoloff; 1998 ) that geography has a causal role in determining how household welfare evolves over time. By this view, geographic externalities arising from natural geographic characteristics could be the main reason explaining why poor households cannot escape out of poverty. Instead, our hypothesis is that what seem to be sizable geographic differences in living standards in Peru can be almost fully explained when one takes into account the spatial concentration of households with readily observable non-geographic characteristics, in particular public and private assets. In other words, the same observationally equivalent household has a similar expenditure level in one place as in another with different geographic characteristics such as altitude or temperature. This does not mean, however that geography is not important, but that its influence on expenditure level and growth differential comes about through a spatially uneven provision of public infrastructure. If this is so, then it is important for policy to understand the importance of an adequate provision of public and private assets.
Specifically in the case of Peru, the geography question is of great importance. The Peruvian astonishing variety of ecological areas, including 84 different climate zones and landscapes with rainforests, high mountain ranges and dry deserts, could play a large role in explaining regional variations in income and welfare (see Map.1 and 2). Therefore, we are interested in testing if geography plays or not a causal role in determining the evolution of household welfare over time 2000) .
Following Escobal and Torero (2000) and Ravallion and Wodon (1997) we break down the geographic effects into their component elements. For this purpose, we compute the expected gain (or loss) in consumption from living in one geographic region (coast for example) against living in another adverse geographic region (i.e. mountains) specifying how much of the gain is explained by geographical variables and location (urban or rural areas) and how much by the presence of all the types of infrastructure and private assets:
where X M C , are the sample means for mountain and coast regions for example, and $ β is the parameter of the respective variables under analysis (i.e. geographical, location, infrastructure and private assets) 7 . This break-down represents the differential impact on a household's standard of all non-excluded variables in the two regions.
For this break-down we have assumed that parameters are stable across the three main geographic regions: coast, highland and jungle. This initial break-down is shown in Table  3 . In the first column we see that most of the difference in log per-capita expenditure between the highland and the coast can be accounted for by the differences in infrastructure endowments and private assets. In other words, once the main geographic variables are accounted for (altitude, temperature and surface characteristics), only private assets and infrastructure endowments are needed to explain regional expenditure differences. Similarly, the second column shows the break-down of the differences in log per-capita expenditure between the jungle area and the coast, showing again that once main geographic variables are accounted for most of the regional expenditure differences can be explained by infrastructure endowment and private asset composition.
Map 1 Map 2 Major Landforms in Peru Underlying Surface Composition in Peru
Obviously, the fact that geography has no additional impact on regional per-capita expenditure differences has to do with the fact that key infrastructure variables such as school and medical facilities, access to electricity, water and sanitation, as well as private assets, have dampened the effect of geography on regional expenditure differentials. To see this, Table 4 performs the same break-down exercise introducing each set of variables sequentially. First geography variables are entered in the model alone and the breakdown exercise is conducted only with these variables. In this case, geography is highly significant in explaining per-capita expenditure differentials between the highland and coastal areas, as well as between the jungle and coastal areas of Peru. Geography remains highly significant even after we introduce location variables and their cross-products into the analysis. However, once infrastructure variables come into play in the analysis, the impact of geography disappears, as the coefficients associated with these types of variables are shown to be jointly non-significant. This could be because, in the models without infrastructure, the geography variables were choosing their effect and therefore when improving our specification the effect of these variables disappears. From this research we have shown that a poverty trap linked to adverse geographic conditions may be overcome with an adequate provision of private and public assets. However, the exact type, critical mass, and combination of public and private assets needed to overcome these poverty traps remain largely unstudied in Peru, along with presenting a knowledge gap in the international literature on poverty.
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Therefore in the next section we try to evaluate, using household-and community-level surveys, the differential impact on poverty of each of these types of investments, as well as the interaction effect between the so-called traditional forms of infrastructure and those that generate network externalities. In addition, given the indivisible and irreversible nature of most of these investments, we intend to evaluate the critical mass of investments of each type required to generate the externalities and positive spillovers onto private assets necessary for effective poverty reduction strategies.
IV. Measuring the Relationship Between Assets and Poverty
Conceptual Framework
Depending on the conceptual framework, the relationship between possession of or access to certain assets and the condition of poverty can be viewed either as a profile of poverty or an attempt to understand its determinants. Based on a static optimization model of household production and consumption, it is possible to derive a relationship between household spending and asset levels which is open to empirical evaluation.
In fact, assuming that households as producers maximize benefits subject to the usual technological restrictions (i.e. production function) and as consumers maximize their welfare by optimizing consumption and work decisions given the level of utility obtained, it is possible to establish a direct connection between possession and access to assets and household spending levels.
Following Sadoulet and de Janvry (1995) and Singh et.al. (1986) , we assume that the household behaves as if production and consumption/work decisions are made sequentially and therefore we can solve the optimization problem recursively in two steps. In the first step the production problem is solved and in the second step the consumption problem is solved. Therefore the problem of optimization of the household as a producer will be:
where q a is the quantity produced at a price p a , x are the variable factors used in the production process and l is the amount of hours of work used with a price w. g (0) represents the production function and the assets that affect the production decision (e.g. fix capital, and size of the plot) are captured in A q .
The reduced form of the model is therefore,
In the second stage the consumption/work problem is solved, given the level of profit π* achieved in production:
where c the set of goods consumed by the household at prices p c , c 1 and l s are the time the household assigns to work in the house and hours of work out of the household respectively with a total time constraint of E. Finally, A h are assets that affect the consumption decision.
The reduced form of the sequential model can then be expressed in terms of the demand function for goods:
where y* = p a q a -p x x -wl + wE. From this demand functions we can then obtain an expenditure function for the household:
Where p is the price vectors and A is the vector of possession of assets that include all the assets the household can access. Even more, these assets can be subdivided according to the degree of transferability into private assets (A priv ), public assets (A pub ) and organizational assets (A org ).
Therefore our equation of expenditures can be expressed as:
We run a set of models including separately each of the following groups of explanatory variables: neighboring public assets, private assets and individual characteristics. We then identify the direct externality effects from the presence of each 8 .
Finally, we try to identify the critical amount and combination of public and private assets needed to overcome these poverty traps by correctly targeting investment in public infrastructure in poorer districts. We model at least three types of public goods and services: a) "traditional infrastructure" such as transportation, sewer systems, water, electricity which does not generate positive network externalities; b) "human-capitalgenerating public services" that are capable of creating mobile private assets, such as schooling and health services and c) "information and communication technologies", such as telephone or Internet, all of which generate network externalities For example, an information highway is intrinsically different from a transportation highway.
To test the growth impact of the public assets that generate network externalities we will use the fact that the impact of these types of assets on the income of the households will not be linear (e.g. telecommunications), as the income impact might be larger whenever a significant network size is achieved. This would imply that positive growth effects in income might be subject to having achieved a critical mass in a given infrastructure.
In order to test whether such non-linearities exist, and if so what the critical mass is, we will include in equation (7) the quadratic terms of the stock of those assets in the specific districts of the household. If the coefficient of the stock of this asset is negative and the coefficient of its squared term positive, then we will have evidence in support of a "critical mass" theory, in which the impact might be insignificant in low intensities of such asset.
8 Escobal, Torero (2000) additionally test the hypothesis of the presence of spatial concentration, they analyze the importance of neighboring effects by measuring the significance of spatial autocorrelation in each of our specifications and test how it decreases as we include additional groups of regressors. They model spatial dependence as a nuisance (a nuisance since it only pertains to the errors). Formally, this dependence is expressed by means of a spatial process for the error terms, either of an autoregressive or a moving average form (see Anselin, 1988 and 1990 , and Anselin, Varga, and Acs, 1996 Assuming, for example, a quadratic function on the assets, the effect of an increase in one of them on household expenditure can be expressed as:
Which implies that the asset elasticity will be equal to:
and the cross elasticity will be:
Therefore, we can estimate the own and complementary elasticities -given controls for all other public and private assets will be included-effects of the different types of assets. The analysis of these elasticities as well as some simulations that are carried on should shed light in the complementary nature of public investments and their pattern across the income (expenditure) distribution should make evident the presence of important nonlinearities in public investments.
In future research we will study which combinations of assets will be the ones with the higher complementarities to be able to study, which combinations of infrastructure investments will be the optimal ones taking into consideration the costs associated with the different types of investments 9 .
Some Preliminary Empirical Results
Graphs 3,4 and 5 show for the different assets under study what is its distribution pattern between poor and non poor rural dwellers (for descriptive statistics see Tables A.1 and  A. 2). Graph 3 shows the importance of variables such as education attainment both of the household head and of all other members older than fourteen years. Here it is obvious that those households with more education also have in average a higher level of 9 We will try to use a framework on net social present value and social internal rate of return to be able to take into account not only the benefits but also the different costs of each type of infrastructure.
expenditure. On the other hand this relationship is not so clear in the case of access to a health center in the village. Even more, when analyzing the number of poor and rich households with access to a health center in both cases approximately 30% of the households had access. A possible explanation could be the significant expansion plan of number of health centers along rural Peru in the last years was targeted to poorer households making the distribution of this asset more equitative.
When we look to what we called traditional infrastructure, as access to drinkable water, sewerage and access to electricity, we can find a positive relationship between the level of expenditure of the households, as a proxy of income, and the access to these public utilities. Similarly, the time to a paved road is positively correlated to the level of expenditure of the households. There are several benefits that a faster access to paved roads can bring to the poor rural households, for example they can reduce the transportation access to social and government services, such as health, education, justice, policing, and public registries; articulate households with markets; and increase opportunities to develop income-earning activities.
Finally, Graph 5 looks to the kernel distribution of access to one of the most important assets within what we called information and communication technologies (ICT). Information and Communication Technologies include a wide range of services, but telephones is the precondition for most of the other ICTs 10 and as shown in the graph is also had a positive correlation with the level of income (expenditure) of the households. The current literature had identified several potential impacts of access to ICTs as for example the fact that access to telephone may permit a reduction in the distance related constraints which have limited the potential for economic development in rural and remote regions. Even more, the access to ICTs increases efficiency and reduces transaction costs, including transport costs; provides improved access to information; and it strengthens household members as they obtain more product information and improves the speed of the responses to market signals. .6 .6
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The distribution of assets depicted in the above graphics reveals that although poorer household have fewer assets this pattern is not necessarily true for all assets. Graph 6, for example shows the distribution of per capita expenditure as a function of access to roads and years of education of the household head, Here it becomes apparent that important non linearities and complementarities are present in the data.
Graph 5 Per Capita Expenditure, Education and Access to Roads
In general this three dimensional graph shows that a larger number of years of education and been closer to a main highway is consistent with larger per capita expenditure. This pattern, however is not smooth, and as is evident in the data there are important changes in the shape of the function that may be accounted by the additional possession (or lack of possession) of key private or public assets. To control for this effects we need to estimate the expenditure function described in the previous section Tables 5 and 6 show the results of our econometric methodology. In Table 5 we just run a weighted regressions 11 in levels and also the fully interactive model. In Table 6 we include in addition the sampling framework of the LSMS of 2000 12 . As mentioned by Deaton (1997) , if the cluster design of the data is ignored, standard formulas for variances of estimated means are too small, a result which applies essentially the same way to the formulas for the variance-covariance matrices of regression parameters estimated by OLS. Therefore to solve this problem we use the procedure developed by STATA for correcting the estimated standard errors of the least squares regression.
Our results, once we correct for the sampling framework, show that access to human capital assets are of great importance when explaining the level of per capita expenditure. Education for example shows a significant and positive effect both of the household head and of the other members bigger than fourteen years 13 . Similarly, the variable measuring the migratory experience of the household is significant and positive. Both of these variables are important in rural areas because they become part of a mobile asset for the household members. The analysis also confirms that access to credit and ownership of assets that can be used as collateral has a positive effect on spending and therefore on the probability of not being poor.
In addition, reductions in family size have a significant positive impact on the return on the above-mentioned assets. The concept that an increase in family size implies an increase in the productive resources of the family and therefore an increase in family well-being is not empirically sustained. This could justify public intervention in the area of family planning, but since the variable is endogenous to other decisions and 11 With respect to the use of sampling weights there is a important controversy both at the theoretical and practical level. The discussion basically consists in two issues: (i) include or not the sampling weights and the sample design in the estimation of the coefficients ii) to correct or not to correct the standard errors associated to those coefficients (Deaton, 1997; Pfeffermann,1993) . A weighted regression provides a consistent estimate of the population regression function, provided of course the assumption about functional form is correct. This is especially relevant in our case in which we are looking at the mean of one variable conditional on others. 12 In surveys of rural areas such as the LSMS, clusters are often villages, so the households in a single cluster live near one another, and are interviewed at much the same time during the period that the survey team is in the village. As a result, the observations from the same cluster are much more like one another than are observations from different clusters. At the simplest they may be neighborhood effects, so that local eccentriticities are copied by those who live near one another and become more or less uniform within a village (Deaton 1997) . 13 Even more, when including the square term the sign is also positive and significant in both the household head and the average education of the household members is saying that the returns to education increase as the number of years of education increase. Finally we exclude the square terms from the regression because there was colinearity with the interactions.
restrictions that affect the household, it is not possible to validate such a policy recommendation without first understanding the mechanism of the determination of family size. As specified in these calculations the variable could in fact be capturing the effect of human capital-related variables that are not easily observable.
When analysing the traditional infrastructure, as expected we find a significant and positive impact over expenditure per capita of access to electricity and access to infrastructure for drinkable water 14 . In the specific case of time to paved roads and access to primary or secondary schools both of these variables become significant and with the expected signs when taking in to account their complementarities with other assets. Specifically in the case of roads and as mentioned previously an improvement in the transport system could significantly reduce what is a significant constraint on agricultural efforts in the rural areas. The lack of a reliable transportation, reflected in high transport and transaction costs, hampers the capacity of rural households to articulate with markets and forces them to continue in a subsistence agriculture. Proximity to markets reduces effective prices of agriculture inputs and outputs. Purchases of modern inputs and sales of outputs decline with distance from market, and transport costs influence farm profits through input use and crop marketing decisions. Even more, we find that there is a strong complementarity between a closer access to roads and telephones, something consistent with the idea of a reduction of transaction costs and an increase to proximity of markets.
Several studies mentioned that telecommunications infrastructure investment lead to economic growth in several ways. Basically, as the access to telephone improves the costs of doing business fall, and output of households should increase (Andrew Hardy, 1980; Saunders, J.J. Warford, and B. Wellenius, 1993) . Absolute value of t-statistics in parentheses. The Cook Weisber test for heteroskedasticity was carried and the null hypothesis of constant variance could not be rejected.
* significant at 5% level; ** significant at 1% level
(1) Simple regression analysis (2) Regression analysis with sample frame
Regression Analysis of the per Capita Expenditure in the Household using Variables Interactions
Even more, and as previously mentioned, telephones as an IT technology are intrinsically different from other types of infrastructure: information highways are different from transportation highways. The main characteristic which makes this technology different and which is not present in other types of infrastructure is network externalities: the more users the more value is derived by those users. Given that these network externalities are not present in the other types of infrastructure one may expect that the returns of this asset will be higher. As expected our results show that access to public telephones 15 had a significant and positive effect but when interacted with education and time to paved roads, showing not only its importance by itself but also its complementarity with assets of the other two types previously described.
Among the additional most important interactions that are shown to be significant we should mention some obvious like the complementarity's between access to road infrastructure and the fact that the house has better roofs which could be a result of a major market value of the house once there is a close by paved road. At the same time several interaction point to complementarity's nature on public and private assets, for example between access to education infrastructure and access to electricity.
Finally, statistical evidence was found that variables of public and organizational capital such as being director of the local organizations have a similar positive impact.
In the next section, using the parameters estimated from the spending equations, we calculated the impact of changes in the ownership and access to complementary assets on the level of expenditure.
Simulating the Impact of Access to different Types of Asset
Using the expenditure function estimated above we have run some simulations to show not only the importance of key assets in explaining per-capita expenditure, but also the importance of complementarity in the allocation of public infrastructure. Table 7 shows how much will per capita expenditure increase if we provide some additional infrastructure to rural dwellers. Here we evaluate the impact of public phones, education, sewerage systems and road infrastructure in each of the 5 quintiles of the rural expenditure distribution. For example Access to public phones will increase per-capita expenditure by less than 2% in the poorest quintile of the distribution and will increase it by 12% for the richest quintile of the distribution. A similar pattern can be observed with respect to access to other key assets that we evaluate here. Variation in Household Expenditure through access to selected assets (By quintiles -percentage) Table 8 shows the results of these simulations contrasting the effects of provision of public infrastructure between poor and non-poor rural dwellers. As expected although all rural inhabitants benefit with the provision of additional public infrastructure, non-poor rural dweller tend to benefit more. This is obviously the effect of the additional private (and public) asset endowment that non-poor have in comparison with the rural poor. A better educated rural dweller typically positioned in the richest quintile may use the same public infrastructure in more profitable way than a less educated rural dweller positioned in the poorest quintile. Table 9 and 10 show the combined effect of delivering public infrastructure to the rural inhabitants of Peru. Two very interesting conclusion emerge from analyzing these simulations. First the results show a positive effect of being able to access to more than one asset at the same time. The combination of one or more assets sometimes increase the impact over the welfare of the households in more than the sum of its individual impacts, and in some case the effect is multiplicative. Second, complementarity investments tend to close the gap between poor a non poor rural dwellers. For example while investing in public phones increases per capita expenditures in the richest and poorest quintile in 12% and less than 2%, respectively, adding an additional investment, like improved roads increases per capita expenditures in the richest and poorest quintile in 18% and about 7%, respectively. Adding a third asset, like sewerage, increases per capita expenditures in the richest and poorest quintile in 52% and 42%, respectively. This is consistent with the idea that the simultaneous provision of public assets is an effective way of equalizing opportunities between the poor and non poor. 
V. Preliminary Conclusions
This study has attempted to better understand the connection between assets and poverty. Although we also evaluate the fact that geographic externalities arising from natural geographic characteristics, like the adverse ones present in Peru, could be the main reason explaining why poor households cannot escape out of poverty. Our results show that what seem to be sizable geographic differences in living standards in Peru can be almost fully explained when one takes into account the spatial concentration of households with readily observable non-geographic characteristics, in particular public and private assets.
Our analysis concentrated then in studying the impact on poverty of having access to public and private assets. We study three types of public goods and services: traditional infrastructure, human-capital-generating public services and information and communication technologies with their additional characteristic of network externality. The study showed the differential impact on poverty of each of these types of investments, as well as the interaction effect between so-called traditional types of infrastructure and those, which generate network externalities.
Within the human capital generating public services education (both attainment and access to primary and secondary schools in the village), family size, and social capital are of significant importance in explaining the state of poverty of individuals. The analysis also confirms that ownership of assets that can be used as collateral has a positive effect on spending and on the probability of not being poor
On the other hand, statistical evidence was found that access to traditional infrastructure such as water; sewerage, electricity and paved roads have a similar impact as the human capital generating public services. In this respect, the empirical analysis is consistent with the view that the behind the unequal access to assets underlies the problem of poverty. Finally, access to telephones, the main information and communication technology available in rural Peru also had a significant positive effect on the welfare of rural households.
Even more when looking to the complementarities of the assets the results show a positive effect of being able to access to more than one asset at the same time. In this sense the combination of one or more assets sometimes increase the impact over the welfare of the households in more than the sum of its individual impacts, and in some case the effect is multiplicative. For example, a poor household has access to telephone only its expenditure will increase in 4%, if it has only access to a road one hour less than previously its expenditure will increase in 1%, meanwhile if both assets are given to the household simultaneously its expenditure will increase in 7%. Even more, if in addition this household has access to primary and secondary schools in its village then its expenditure will increase in more than 11%, while the arithmetic sum of the increase in expenditure of having each asset alone was only 7%. This result clearly shows the role of public policy in terms of provision of services and infrastructure as a mechanism to strengthen the return from private assets and thus facilitates reduction of poverty. The results also show that the additional provision of public goods serves as a equalizing force between the rural poor and the non poor.
In future, research given the indivisible and irreversible nature of most of these investments, we intend to evaluate the critical mass of investments of each type required to generate the externalities and positive spillovers onto private assets for effective poverty reduction strategies, as well a in which could be the optimal baskets of assets that poor households need to receive to move out of poverty. Informática: population and household characteristics.
• Third National Agrarian Census 1994, Instituto Nacional de Estadística e Informática:
agricultural variables, cattle and land.
• Basic Needs Map 1994. Instituto Nacional de Estadística e Informática: basic needs and health variables
• Social Investment Map 1994, FONCODES: poverty index and its components, living standard.
Geographic variables
• Arc data Online in: http://www.esri.com/data/online/esri/wothphysic.html. This information was afterwards overlaid on a map of Peru at provincial and district levels. The score for each province or district was selected according to the position of its centroid on the thematic map: earthquake zones, precipitation, soils and vegetation.
• Natural Resources in Peru 1995, Instituto Nacional de Recursos Naturales: bioclimate and land potential scores.
• Social Investment Map 1994, FONCODES: altitude and geographic location. 
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